p75-deficient trigeminal sensory neurons have an altered response to NGF but not to other neurotrophins.
The role of the common low affinity neurotrophin receptor, p75, is controversial. Studies using cell lines suggest that p75 is either essential or dispensable for neurotrophin responsiveness. To resolve this issue, we studied the survival response of developing neurons obtained from normal mouse embryos and embryos with a null mutation in the p75 gene. Embryonic cranial sensory and sympathetic neurons from mutant embryos responded normally to NGF, BDNF, NT-3, and NT-4/5 at saturating concentrations. Dose responses of sympathetic and visceral sensory neurons from mutant embryos were also normal. In contrast, embryonic cutaneous sensory trigeminal neurons isolated from mutant embryos displayed a consistent displacement in the NGF dose response. Compared with wild-type neurons, the concentration of NGF that promoted half-maximal survival was 3- to 4-fold higher for neurons from homozygous embryos and was 2-fold higher for neurons from heterozygous embryos. These findings indicate that p75 enhances the sensitivity of NGF-dependent cutaneous sensory neurons to NGF and may explain, at least in part, the cutaneous sensory abnormalities of mice homozygous for the p75 mutation.